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摘要 
HAART（高效抗逆转录病毒疗法）是目前治疗 HIV 感染的最有效的疗法，然
而这一疗法并不能彻底清除 HIV-1 病毒，其根本原因在于 HIV-1 可以潜伏感染
宿主细胞，并稳定整合入宿主基因组中，保持潜在的可复制性，但是转录水平上
保持关闭状态。因此现在的 HIV 研究重点逐渐集中在如何激活潜藏的 HIV-1 转
录并采用结合 HAART 进行治疗。激活 HIV-1 转录需要有效的转录起始和足够
的 HIV-1 Tat 蛋白来携带 p-TEFb 激活转录延伸，然而如何激活 HIV-1 第一轮
转录从而促进 Tat 的合成是尚未解决的关键问题。本文以 HIV-1 LTR Luciferase 
报告基因整合的HeLa细胞为模型，在没有Tat合成的情况下研究寻找激活HIV-1
第一轮转录的方法，我们的研究发现 HMBA 和 Prostratin 两种药物可显著协同激
活 HIV-1 LTR 表达，值得注意的是，它们可以协同促进转录起始和转录延伸两
个阶段。HMBA 可协助 Prostratin 促进转录因子 NF-B 在 HIV-1 LTR 启动子区
的募集，而 NF-B 对于转录前起始复合物的组装与 RNA Pol II 的募集是必需的；
此外在转录延伸方面，Prostratin 可协助 HMBA 促进 p-TEFb 与 HEXIM1 的解离
从而显著活化 Cdk9 并促进 Cdk9 的募集来激活转录延伸，而新型 PKC 信号通路
也参与 p-TEFb 与 HEXIM1 的解离过程。综上所述，本文研究结果揭示了 HMBA
和 Prostratin 协同激活 HIV-1 LTR 转录的分子机理，为转录延伸调控领域提供了
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Abstract 
HIV-1 latency, a major obstacle to HAART eradication of virus, is the persistence 
of silent transcirption but competent replication of provirus.Reactivation of HIV-1 
provirus requires efficient transcription initiation as well as the expression of Tat 
which can recruit p-TEFb to stimulate HIV-1 transcription elongation. Given that 
Tat can overcome many obstacles of HIV-1 expression, we aim to find out the 
strategy of rapid activation of HIV-1 expression in a Tat-deficient manner. Here, 
we use the HeLa cells integrated with the HIV-1 LTR Luciferase without Tat 
expression as a model to screen out the drugs that can transiently stimulate HIV-1 
LTR Our results indicated that the combination of prostratin and HMBA can 
synergistically induce HIV-LTR-Luc expression in a Tat-independent situation and 
the synergism occurs at both transcription initiation and elongation. In details, 
HMBA can cooperate with Prostratin to induce the recruitment of NF-B which 
is essential for Preinitiation complex assembly and RNA Pol II recruitment. In 
additiaon, prostratin and HMBA can synergistically promote dissociation of p-TEFb 
from HEXIM1 to induce transcription elongation. It is showed that the novel PKC 
is involved in p-TEFb and HEXIM1 dissociation.To sum up; our results depict 
the molecular mechanism of the activation of HIV-1 transcription by the combination 
of HMBA and Prostratin and also provide a promising strategy to reactivate HIV-1 
latency. 
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